1-General Information
Purification of reaction products was carried out by flash column chromatography using SiliCycle silica gel (40-63 µm), unless otherwise noted. Analytical thin layer chromatography (TLC) was performed on aluminum, cut to size. Visualization was accomplished with UV light followed by staining with a potassium permanganate solution and heating. 1 H NMR and 13 C NMR spectra were recorded on Bruker AVANCE 300 MHz and 400 MHz spectrometers at ambient temperature, unless otherwise indicated. Spectral data was reported in ppm using solvent as the reference (CDCl 3 at 7.26 ppm or DMSO-d 6 at 2.50 ppm for 1 H NMR and CDCl 3 at 77.0 ppm or DMSO-d 6 at 39.43 for 13 C NMR). 1 H NMR data was reported as: multiplicity (br = broad, s = singlet, d = doublet, t = triplet, q = quartet, quint. = quintet, sext. = sextuplet, sept = septuplet, m = multiplet), integration and coupling constant(s) in Hz. Infrared (IR) spectra were obtained on neat samples using a Nicolet 6700 FT-IR equipped with a Smart Orbit diamond attenuated total reflectance (ATR) attachment. High-resolution mass spectroscopy (HRMS) was performed on a Kratos Concept-11A mass spectrometer with an electron beam of 70 eV at the Ottawa-Carleton Mass Spectrometry Centre.
Materials
Unless otherwise noted, all commercially available materials were purchased from commercial sources and used without further purification. Tetrahydrofuran (THF) was passed through an activated alumina column embedded in a solvent purification system provided by LC Technology Solutions.
2-Synthesis and Characterization of α-Amino ketones:
α-Amino ketones 1a-c,e-g,k, 1 d,h,i, 2 j, 3 k, 4 were prepared by known methods following literature procedures.
3-Cascade Synthesis of 1,2,4-Triazin-3(2H)-ones
Dihydrotriazinones 3a-l were synthesized following this general procedure:
In a dry microwave vial equipped with a stir bar, α-amino ketone (1.05 eq.) was added to phenyl carbazate (1.0 eq.) and citric acid (1.0 eq.). The vial was then sealed and purged with argon followed by the addition of purified THF (1.0 M). The resulting solution was left stirring at room temperature for 12-16 hours. The reaction mixture was concentrated under reduced pressure, diluted with a saturated NaHCO 3 solution, (20 mL) and extracted with EtOAc (3 x 10 mL). The organic layers were combined, dried with NaSO 4 , filtered, and concentrated under reduced pressure. The crude products were purified by column chromatography or through recrystallization in MeOH. 
4-(4-Methoxyphenyl)-6-phenyl-4,5-dihydro-1,2,4-triazin-3(2H)-one (3d)
Synthesized according to general procedure A using α-amino ketone 1d (0.152 g, 0.630 mmol), phenyl carbazate (0.0912 g, 0.600 mmol) and citric acid (0.115 g, 0.600 mmol), then purified THF (0.6 mL, 1.0 M) was added under argon. The resulting solution was left stirring at room temperature for 12 hours. The title compound was purified by column chromatography (5% EtOAc/CH 2 Cl 2 ) to yield a white solid (0.169 g, 60% 
4-(4-Fluorophenyl)-6-phenyl-4,5-dihydro-1,2,4-triazin-3(2H)-one (3e)
Synthesized according to general procedure A using α-amino ketone 1e (0.144 g, 0.630 mmol), phenylcarbazate (0.0912 g, 0.600 mmol) and citric acid (0.115 g, 0.600 mmol), then purified THF (0.6 mL, 1.0 M) was added under argon. The resulting solution was left stirring at room temperature for 12 hours. The title compound was purified by recrystallization from MeOH to yield a white solid (0.180 g, 67% -4-phenyl-2,3,4,5-tetrahydro-1,2,4 -triazin-6-yl)benzonitrile(3h) Synthesized according to general procedure A using α-amino ketone 1h (0.149 g, 0.630 mmol), phenyl carbazate (0.0912 g, 0.600 mmol) and citric acid (0.115 g, 0.600 mmol), then purified THF (0.6 mL, 1.0 M) was added under argon. The resulting solution was left stirring at room temperature overnight. The title compound was purified by column chromatography (5% EtOAc/CH 2 Cl 2 ) to yield a white-orange solid (0.0970 g, 66% 
4-(3-Oxo

6-(tert-Butyl)-4-phenyl-4,5-dihydro-1,2,4-triazin-3(2H)-one (3i)
Synthesized according to general procedure A using α-amino ketone 1i (0.120 g, 0.630 mmol), phenyl carbazate (0.0912 g, 0.600 mmol) and citric acid (0.115 g, 0.600 mmol), then purified THF (0.6 mL, 1.0 M) was added under argon. The resulting solution was left stirring at room temperature for 16 hours. The title compound was purified by column chromatography (5% EtOAc/CH 2 Cl 2 ) to yield a white solid (0.134 g, 58% 
5-Methyl-4,6-diphenyl-4,5-dihydro-1,2,4-triazin-3(2H)-one (3j)
Synthesized according to general procedure A using α-amino ketone 1j (0.135 g, 0.630 mmol), phenyl carbazate (0.0912 g, 0.600 mmol) and citric acid (0.115 g, 0.600 mmol), then purified THF (0.6 mL, 1.0 M) was added under argon. The resulting solution was left stirring at room temperature for 12 hours then reflux at 100 °C for 20 hours.
The title compound was purified by column chromatography (5% EtOAc/CH 2 Cl 2 ) to yield a white solid (0.186 g, 74% 
4-Phenyl-4,4a,5,6-tetrahydronaphtho[2,1-e][1,2,4]triazin-3(2H)-one (3l)
Synthesized according to general procedure A using α-amino ketone 1l (0.149 g, 0.630 mmol), phenyl carbazate (0.091 g, 0.600 mmol) and citric acid (0.115 g, 0.600 mmol), then purified THF (0.6 mL, 1.0 M) was added under argon. The resulting solution was left stirring at room temperature for 16 hours. The title compound was purified by column chromatography (5% EtOAc/CH 2 Cl 2 ) to yield a white solid (0. 050 g, 31% Synthesized according to general procedure A using carbazone 4a (0.0507 g, 0.147 mmol) and citric acid (0.0283 g, 0.147 mmol), then purified THF (0.15 mL, 1.0 M) was added under argon. The resulting solution was left stirring at room temperature for 6 hours. The solution was subsequently diluted with a saturated NaHCO 3 solution (1 mL) and extracted with EtOAc (3 x 2 mL). The combined organic phases were dried over Na 2 SO 4 , filtered and concentrated. 1,3,5-Trimethoxybenzene was added and 1 H NMR was used to determine a 37% NMR with no detectable remaining starting material.
Synthesized according to general procedure A using carbazone 4b (0.0458 g, 0.133 mmol) and citric acid (0.0262 g, 0.133 mmol), then purified THF (0.14 mL, 1.0 M) was added under argon. The resulting solution was left stirring at room temperature for 6 hours. The solution was subsequently diluted with a saturated NaHCO 3 solution (1 mL) and extracted with EtOAc (3 x 2 mL). The combined organic phases were dried over Na 2 SO 4 , filtered and concentrated. 1,3,5-Trimethoxybenzene was added and 1 H NMR was used to determine a 47% NMR with no detectable remaining starting material.
Scheme 5: Control experiments with no acid
Synthesized according to general procedure A using carbazone 4a (0.0503 g, 0.146 mmol) in purified THF (0.15 mL, 1.0 M) was added under argon. The resulting solution was left stirring at room temperature for 6 hours. The solution was subsequently diluted with a saturated NaHCO 3 solution (1 mL) and extracted with EtOAc (3 x 2 mL). The combined organic phases were dried over Na 2 SO 4 , filtered and concentrated. 1,3,5-Trimethoxybenzene was added and 1 H NMR was used to determine 83% remaining starting material with no detectable product present. Synthesized according to general procedure A using carbazone 4b (0.0406 g, 0.118 mmol) in purified THF (0.12 mL, 1.0 M) was added under argon. The resulting solution was left stirring at room temperature for 6 hours. The solution was subsequently diluted with a saturated NaHCO 3 solution (1 mL) and extracted with EtOAc (3 x 2 mL). The combined organic phases were dried over Na 2 SO 4 , filtered and concentrated. 1,3,5-Trimethoxybenzene was added and 1 H NMR was used to determine 79% remaining starting material, 6% of the Z-isomer, and no detectable product present.
Unsuccessful Substrates
The above substrates were synthesized and subjected to the general reaction conditions but failed to provide the desired compound. Several variations were also tested with no change in outcome.
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